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We claim: 




1. A compound of the /formula 



where 



10 



15 



20 



25 



30 




each X independently is O, S, or NR 2 ; 

R 2 is selected f rjom the group consisting of 

cyano, nitro, / hydrogen, C^C, alkyl, hydroxy, 

and C 1 -C A alkoxy; 
D is a direct bond or a C^Cq alkyl or alkenyl; 
R is selected .from the group consisting of 

hydrogen, phenyl, biphenyl, cyclopropyl, 

cyclobutyl, j cyclopentyl, cycloheptyl, 

cyclooctyl /f ' haphthyl, 1,2,3,4- 

,! 

tetrahydroriaphthyl, indenyl , azulenyl , 
fluorenyl, j anthracenyl , isoindolyl, indolinyl, 
benzof uranyl, benzothiophenyl , r indazolyl, 
benzimidazblyl, t etrahydr of uranyl , 
tetrahydropyranyl, pyridyl , pyrrolyl , 
pyrrolidinyl, pyridinyl, pyrimidinyl, purinyl, 
quinolinyl, isoquinolinyl , 

tetrahydroquinolinyl , quinolizinyl , f uryl , 
benzof uranyl, thiophenyl , imidazolyl , 
oxazolyl , benzoxazolyl , benzoxazinyl , 
thiazolyl , isoxazolyl , isotriazolyl, 
oxadiazolyl, triazolyl, thiadiazolyl , 
pyridazihyl, pyrimidinyl , pyrazinyl , 
triazinyl, trithianyl, indolizinyl, pyrazolyl, 
pyrazolinyl, pyrazolidinyl , benzopyranyl , 
thienyl, tetrahydro isoquinolinyl , cinnolinyl, 
phthalazinyl, quinazolinyl , quinoxal inyl , 
naphthyridinyl, pteridinyl, carbazolyl , 
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phenazinyl, phenothiazinyy, phenoxazinyl, and 
adamantyl ; 

wherein R may be optionally Substituted with one 
substituent which is selected from the group 
5 consisting of hydrogen, h&lo, hydroxyl, nitro, 

trif luoromethyl, C 1 -C e straight or branched chain 
alkyl, C 2 -C 6 straight yor branched chain alkenyl, C ± - 
C 4 alkoxy, C 2 -C 4 alk^nyloxy, phenyl, phenoxy, 
benzyloxy, and amimo; 
10 or a , pharmaceutically acceptable salt, ester, or solvate 
thereof; 

wherein when R is hydrogen, D is a C 5 -C 7 alkyl or C 5 - 
C 8 alkenyl; / 

wherein when R is phenyl and D is a bond, R must be 
15 substituted wi/th phenyl, hydroxyl, trif luoromethyl , C 2 -C 6 
straight or branched chain alkyl or alkenyl, C 3 -C 4 alkoxy 
or C 2 -C 4 alk/nyloxy, phenoxy, or ben-zyloxy; 

wherein when R is 4-trif luoromethylphenyl , both X 
substitu^nts must be O. 
20 2. The compound according to clai m 1 that is 

selected from the group consisting of: 

. (7aS) -2- (1-Naphthyl) perhydropyrrolo [1,2- 
c] imidazole-1, 3-dione, 

(7aS) -2- (2 ' -Phenyl) phenylperhydropyrrolo [1,2- 
25 c] imidazole-1, 3-dione, 

— ~> (7aS) -2- (4- (Trif luoromethyl) phenyl) perhydropyrrolo 
[1, 2-c] imidazole-1, 3-dione, 

2-benzyl-3-thioxo-2, 5,6,7, 7a-pentahydro-2- 
azapyrrolizin-l-one , 
30 2-hexyl-2, 5,6,7, 7a-pentahydro-2-azapyrrolizine-l , 3- 

dione, 

2- (2 -ethyl) phenyl -2 ,5,6,7, 7a-pentahydro-2- 
azapyrrolizin-1 , 3-dione, 

2- (3-phenylpropyl) -3-thioxo-2, 5,6,7, 7a-pentahydro- 



* 
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2-azapyrrolizin-l-one , and 

2- (2-phenylethyl) -3-thioxo-2, 5,6,7, 7a-pentahydro-2- 
yrrolizin-l~one . 
3. ^ pharmaceutical composition comprising an 
effective \mount of a compound and a pharmaceutically 
acceptable \arrier, wherein the compound is of the 
formula : 




1ST \—i x 

/} 

X 

where 

10 each X independently is O, S, or NR 2 ; 

R 2 is selected Prom the group consisting of 

cyano, nitro, \ydrogen, C 1 -C 4 alkyl, hydroxy, 

and C^-C^ alkoxyi 
D is a direct bond^pr C x -C 8 alkyl or alkenyl; 
15 R _ is hydrogen, or anValicyclic or aromatic, 

mono-, bi- or tricyclic, carbo- or 

heterocyclic ring ; 
wherein R is optionally substituted with one 
substituent selected from th^group consisting of 
20 hydrogen, halo, hydroxyl, niti^p, trif luoromethyl , 

C 1 -C e straight or branched chains alkyl, C 2 -C 6 
straight or branched chain alkenyl, C^-C^ alkoxy, C 2 - 
C 4 alkenyloxy, phenyl, phenoxy, be^zyloxy, and 
amino; 

25 or a - pharmaceutically acceptable salt, e^pter, or solvate 
thereof . 

4. The pharmaceutical composition of claim _3_, 
further comprising an additional neurotrophic factor. 

5. The pharmaceutical composition of claim^4, 

30 . wherein the additional neurotrophic factor is selected 

from the group consisting of neurotrophic growth factor, 
brain derived growth factor, glial derived growth 



10 



15 



20 



25 



30 
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factor, cilial neurotrophic factor, insulin growth 
factor and a ctiv e truncated derivatives thereof, acidic 
fibroblast growth factor, basic f ibrob"Xas"1T~gx'dwth 
factor, platelet-derived growth factors, neurotropin-3 , 
and neurotropin-4/5 . 

A method of treating a neurological disorder in 
an amrttal, comprising: 

administering to the animal an effective amount of 
a compoundv to stimulate growth of damaged peripheral 
nerves or t\ promote neuronal regeneration, wherein the 
compound is Osf the formula 



where 




each X independ 

is selected Urom/ 
cyano, nitro/ 
and C 1 -C 4 alkox^ 
D is a direct boi 
R is hydrogen, 
mono-, bi- oj 
heterocyclic^ 
wherein R is opt} 
substituent sel« 
hydrogen, halo, hydroxy 
C 1 -C s straight or branc 



S, or NR 2 ; 
roup consisting of 
, C 1 -C 4 alkyl, hydroxy, 



-C 8 alkyl or alkenyl; 
cyclic or aromatic, 
ic, carbo- or 

bstituted with one 
he group consisting of 
tro, trif luoromethyl , 
in alkyl, C 2 -C 6 



straight or branched chain alltenyl, C^-C^ alkoxy, C 2 - 

alkenyloxy, phenyl, phenoxy ,\ benzyloxy , and 
amino; 

or a pharmaceutically acceptable salt,\ ester, or solvate 
thereof . 

7. The method of claim 6, wherein the neurological 
disorder is selected from the group consisting of 



# • 
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fseripheral neuropathies caused by physical injury or 
disease state, physical damage to the brain, physical 
damage to the spinal cord, stroke associated with brain 
damages, and neurological disorders relating to 
5 neurode\eneration . 

8. \The method of claim 6, wherein the neurological 
disorder iSs selected from the~~group consisting of 
Alzheimer' s\Disease, Parkinson 7 s Disease, amyotrophic 
lateral sclerosis, and Huntington's Disease. 
10 9. The method of claim J5, wherein the neurological 

disorder is Alzheimer's Disease. 

10. The meVhod of claim 6, wherein the 
neurological disorder is Parkinson's Disease. 

11. The method of v claim 6, wherein the 

15 neurological disordeV is\ amyotrophic lateral sclerosis. 
, 12. The method Vf ciaim _6, wherein the 
neurological disorder r\s Hun/ingtonj s Disease. 

13. The method of 6, wherein the compound is 

non-immunosuppressive . Y/ \ / 

20 14. The method of d£\im \, further comprising 

administrating an additiZonaJ^ neurotrophic factor. 

15. The method of clairm 14V wherein the additional 
neurotrophic factor isp selected from the group 
consisting of neurotrophic growYh factor, brain derived 

25 growth factor, glial derived growth factor, cilial 

neurotrophic factor, insulin jgrowVh factor and active 
truncated derivatives therec/r, acinic fibroblast growth 
factor, basic fibroblast growth facior, platelet-derived 
growth factors, neurotropin-3 , and nsurotropin-4/5. 

30 16. A method of stimulating groVth of damaged 

peripheral nerves, comprising: \ 

administering to damaged peripheral nerves an 
effective amount of a compound to stimulate or promote 
growth of the damaged peripheral nerves, wherein the 

35 compound is of the formula: \ 
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wr 



ire 




each X independently is O, S, or NR 2 ; 

is selected from the group consisting of 
cyano, nitro, hydrogen, C^-C^ alkyl, hydroxy, 
and C r -C A alkoxy; 

_s a direct bond or C^-Cg alkyl or alkenyl; 

hydrogen, or an alicyclic or aromatic, 
morfco-, ^i- or tricyclic, carbo- or 
10 hete\ocy$ 

wherein R \s o^ti^nall^A substituted with one 
substituent X^eleVt/ed frbm the group consisting of 
hydrogen, halfe, /hwdroxyl , nitro, trif luoromethyl , 
Ci-Cg straight bYanchjfed chain alkyl, C 2 -C 6 
15 straight or J^MrkrheV chfain alkenyl, C 1 -C 4 alkoxy, C 2 - 

C 4 alkenylox^ phVnyl , /phenoxy , benzyloxy, and 
amino ; 

or a pharmaceutically ac^feptable salt, ester, or solvate 
thereof . 

20 17, The method ojt cla\j_m 16, wherein the compound 

is non-immunosuppres; 

18. The method of clainA 16, further comprising 
administrating an additional neurotrophic factor. 

19. The method of clai m 18 ^, wherein the additional 
25 neurotrophic factor is selected firom the group 

consisting of neurotrophic growth \f actor , brain derived 
growth factor, glial derived growtm factor , cilial 
neurotrophic factor, insulin growth Vactor and active 
truncated derivatives thereof, acidicV fibroblast growth 
30 factor, basic fibroblast growth factor\ platelet-derived 
growth factors, neurotropin-3 , and neuAtropin-4 /5 . 

20. A method for promoting neuronal regeneration 



+ 
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and g^Kowth in animals, comprising: 

administering to an animal an effective amount of a 
compound toypromote neuronal regeneration, wherein the 
compound is the formula: 



.X 



N 



X D — R 



where 



each X independent. 



or NR 2 ; 
le grotip consisting of 

(\-C 4 alkyl, hydroxy, 



D 
R 



aogen, 



m al: 



alkyl or alkenyl; 
cfLic or aromatic, 
arbo- or 



is selected fror 
cyano, nitro, hyc 
10 and C^-C^ alkoxy; 

is a direct bond/ 
is hydrogen, or 
mono-, bi- or trficyclic^ 
heterocyclic riryg; 
15 wherein R is optionally substituted with one 

substituent selected from the/ group consisting of 
hydrogen, halo, hydroxyl, nitro, rSrif luoromethyl , 
C 1 -C 6 straight or branched chfain allc^l, C 2 -C 6 
straight or branched chain alkenyl, Q^-C^ alkoxy, C 2 - 
20 C 4 alkenyloxy, phenyl, phencixy, benzyl\c>xy, and 

amino ; 

or a pharmaceut ically acceptable salt, ester, \ or solvate 
thereof 

21. The method of claim 20, wherein the cbmpound 
25 is non-immunosuppressive 

22. The method of claim 20, further comprising 
administrating an additional neurotrophic factor. 

23. The method of claim-2_2, wherein the additional 
neurotrophic factor is selected from the group 

30 consisting of neurotrophic growth factor, brain derived 
growth factor, glial derived growth factor, cilial 
neurotrophic factor, insulin growth factor and active 



10 



15 



20 



25 



30 
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truncated derivatives thereof, acidic fibroblast growth 
factor, basic fibroblast growth factor, platelet-derived 
growth factors, neurot ropin-3 , and neurotropin-4 /5 . 

!4. A method for preventing neurodegeneration in 
an animal, comprising: 

administering to an animal an effective amount of a 
compound \to prevent neurodegeneration, wherein the 
compound iNs of the formula: 





each X independently is O, S, or NR 2 ; 



is selec 
cyano, 
and C x 
D is a direct 
R is hyd 
mono- , 
heterocyc 
wherein R is 
substituent 
hydrogen, h 
C 1 -C 6 straight 




oup consisting of 
C x -C 4 alkyl, hydroxy, 

alkyl or alkenyl; 
alic^clic or aromatic, 
carbo- or 




tituted with one 

group consisting of 
itro , tr if luoromethyl , 
chain alkyl, C 2 -C 6 
alkenyl, C^-C^ alkoxy, C 2 - 
henoxy, benzyloxy, and 



straight or 
C 4 alkenyloxy, phenyl, 
amino; 

or a pharmaceutically acceptable 
thereof . 

25. The method of claim _24 , wlierein the 
neurodegeneration is Alzheimer' s Disease 

26. The method of claim 24, wherein the 
neurodegeneration is Parkinson' s Diseas^ 

27. The method of claim 24, whereifa the 



It, ester, or solvate 



+ 
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10 



15 



20 



25 



30 



n<^rodegeneratiori is amyotrophic lateral sclerosis. 

28. The method of claim 24, wherein the 
neurc^egeneration is Huntington's Disease. 

2^}. The method of claim 24, wherein the compound 
is non-j\mmunosuppressive . 

30. \ The method of claim 24, further comprising 
administrating an additional neurotrophic factor. 

31. Ttie method of claim 30, wherein the additional 
neurotrophic^ factor is selected from the group 
consisting of\ neurotrophic growth factor, brain derived 
growth f actor ,\ glial derived growth factor, cilial 
neurotrophic factor, insulin growth factor and active 
truncated derivatives thereof, acidic fibroblast growth 
factor, basic fibrpb\ast qi^er^X^\ factor , platelet-derived 
growth factors, neuVotisopffi-3 , a Ad neurotropin-4/5. 

32. A compound\of Wi]e formula: 



where 



each X indepe 



D 
R 




or NR 



2 ' 



. gtfoup consisting of 

C 1 -C A alkyl, hydroxy, 



is select 

cyano, ndtro, hydroge 
and C 1 -C 4 alkoxy; 
is a direct bond or /a 6 a -C 8 alkyl or alkenyl; 



is selected from tire grc^ap consisting of 
hydrogen, phenyl y/oiphenyd , cyclopropyl , 
cyclobutyl , eye V)pentyl , c^clohexyl , 
cycloheptyl, cyclooctyl, 1,^2,3,4- 
tetrahydronaphthyl, indenylA azulenyl, 
fluorenyl, anthracenyl, indoAyl, isoindolyl, 
indolinyl , benzof uranyl , benzothiophenyl , 
indazolyl , benzimidazolyl , tetnahydrof uranyl , 



* 



- 87 - 

s^etrahydropyranyl, pyridyl , pyrrol yl , 
p^rrolidinyl, pyridinyl, pyrimidinyl , purinyl, 
qu^olinyl , isoquinolinyl , 

tet Aahydroquinolinyl , quinolizinyl , f uryl , 
thionhenyl, imidazolyl , oxazolyl, 
benzopayranyl , thiazolyl , isotriazolyl, 
oxadia\olyl, triazolyl , thiadiazolyl , 
pyridaz^nyl, pyrimidinyl , pyrazinyl , 
triazinyl, trithianyl, indolizinyl, pyrazolyl, 
10 pyrazolinyl, pyrazolidinyl , thienyl, 

tetrahydrcxLsoquinolinyl , cinnolinyl , 
phthalazii\^l , quinazolinyl , naphthyridinyl , 
pteridinyl /^arbazolyl , acridinyl , phenazinyl , 
phenothiaziny\, phene6cazif^/l , and adamantyl; 
15 wherein R may be o\ 

substituent which i: 

consisting of hydrog<^,/\^alo , hyfiroxyl, nitro, 
trif luoromethyl , ^-C^Vst flight cjr branched chain 
alkyl, C 2 -C 6 straight/ p\ branched 
20 C 4 alkoxy, C 2 -C 4 alk^ 

benzyloxy, and amii 
or a pharmaceut ically ay! 
thereof ; 

wherein when R ij^ hydrogen, \$ is a C 5 -C 8 alkyl or 
25 alkenyl; 

wherein when R is phenyl a^d t) is a bond, R must be 
substituted with C 2 -C 3 or C 5 -C 6 yfetraAght or branched chain 
alkyl or alkenyl, C 3 -C 4 alkoxy/or C 2 -€ 4 alkenyloxy, 
phenyl, phenoxy, benzyloxy, ^or amino. 
30 33. The compound according to clVim 32 that is 

selected from the group consisting of: 

2 -Benzyl -2 ,5,6,7,8, 8a-hexahydro-2-&zaindolizine- 
1 , 3-dione, 

2-benzyl-3-thioxo-2 , 5,6,7,8, 8a-hexahydro-2- 
35 azaindoli zin-l-one , 



.ly substituted with one 
fected from the group 



chain alkenyl, C x - 
>he^yl, phenoxy, 

sptable sa/Lt, ester, or solvate 



10 



15 



20 



25 
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\2- (2 -phenyl ethyl) -3-thioxo-2 , 5,6,7,8, 8a-hexahydro- 
2-aza rndolizin-l-one , 

2-ideptyl-2 ,5,6,7,8, 8a-hexahydro-2-azaindolizine- 
1 , 3-diorA , 

2-Oc\yl~2 ,5,6,7,8, 8a-hexahydro-2-azaindolizine-l , 3 
dione, 

2- ( 3-pl\enylpropyl ) -3-thioxo-2, 5,6,7,8, 8a-hexahydro 
2-azaindoliz^n-l-one, 

2-hexyl-^ 5,6,7,8, 8a-hexahydro-2-azaindolizine-l , 3 
dione, and 

2-CyclohexyU-2 , 5,6,7,8, 8a-hexahydro-2- 
azaindolizine-l\3Ydione . 

34. A pharma^eut ic^al composition comprising an 
effective amount of Va compound ana a pharmaceut ically 



acceptable carrier, ^jrrergfin the co: 
formula : 



X 



pound is of the 



X 



where 



each X independently is 

eLected from the* 
0, nitro, hydrog 



R 



or NR 2 ; 
roup consisting of 



C-l-C^ alkyl, hydroxy, 



D 
R 



is s^ 
cyar 

and C 1 -C 4 alkoxy; 

is a direct bond or/ C 1 -(L i alkyl or alkenyl; 
is hydrogen, or ar7 alicy\lic or aromatic, 
mono-, bi- or tri/cyclic, Varbo- or 



heterocyclic ring; 
wherein R is optionally substituted with one 
substituent selected from the group consisting of 
hydrogen, halo, hydroxyl, nitro, trif luoromethyl , 
C x -C 6 straight or branched chain aHo^l/- C 2 -C 6 
straight or branched chain alkenyl, Vi~C 4 alkoxy, C 



4 
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10 



15 



20 



C 4 alkenyloxy, phenyl, phenoxy, benzyloxy, and 
imino ; 

or a pXarmaceutically acceptable salt, ester, or solvate 
thereof A 

35. \ The pharmaceutical composition of claim 34, 
further comprising an additional neurotrophic factor. 

36. 'Ahe pharmaceutical composition of claim _35, 
wherein the \addit ional neurotrophic factor is selected 
from the groOip consisting of neurotrophic growth factor, 
brain derived\growth factor, glial derived growth 
factor, cilial Vieurotrophic factor, insulin growth 
factor and active truncated derivatives thereof, acidic 
fibroblast growth\ factor ,^6asic fibroblast growth 
factor, platelet-dfe^^ve^/^rowth factors, neurotropin-3 , 
and neurotropin-4 /5) 

37. A method oVyi^ating a rjeurological disorder 
in an animal, comprys^ng : 

administering /tqf 1\he a\iimal /an effective amount of 
a compound to st imuYate \grow\h ofc damaged peripheral 
nerves or to promote neunonal\r/generation, wherein the 
compound is of thje formula 



X 



25 



30 



■N 



) — R 



where 



or NR 



2 ' 



each X independently is O, 

R 2 is select^ra from the gr\^up consisting of 

cyano, nitro, hydrogen, ^-C^ alkyl, hydroxy, 

and C 1 -C 4 alkoxy; 
D is a direct bond or C^-Cg a\lkyl or alkenyl; 
R is hydrogen, or an alicyclic or aromatic, 

mono-, bi- or tricyclic, carl^o- or 

heterocyclic ring; 
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/herein R is optionally substituted with one 
jbstituent selected from the group consisting of 
irogen, halo, hydroxyl, nitro, trif luoromethyl , 



C.-C 



straight or branched chain alkyl, C 2 -C 6 



straight or branched chain alkenyl, C 1 -C A alkoxy, C 2 - 
C 4 altfenyloxy, phenyl, phenoxy, benzyloxy, and 
amino; 

or a pharmac^utically acceptable salt, ester, or solvate 
thereof , 

38. The method of claim 37, wherein the 
neurological disorder is selected from the group 
consisting of peripheral neuropathies caused by physical 
injury or disease \state , physical damage to the brain, 
physical damage to\the spinal cp.rd, stroke associated 
with brain damage, a^i x d x neuro/l)6gica\l disorders relating 
to neurodegeneration , 

39. The method oV cJ^aim 31_, ^herein the 
neurological disorder ± y & ^selected If rom the group 

Disease/, Parkinson's Disease, 
jsis,\aqtd Huntington's Disease, 
lim JJHJ, wherein the 
jhei/afer ' s Disease, 
S7, wherein the 
is ParkXnson' s Disease, 
of cla: 



consisting of Alzheimer 
amyotrophic lateral sc 

40. The method 
neurological disorde 

41. The metho 
neurological disor 

4 2 . The met 



ell 
is Al^ 



of claif 



rer 



i'od 



J7, wherein the 



43 



The method of 



neurological disorder is amyotrophic lateral sclerosis. 

.aim 37)^ wherein the 
neurological disorder Ijf Huntington's Disease. 

yf claim 37, \herein the compound 



35 



44. The method o-f claim 37, 
is non-immunosuppressive . 

45. The method of claim_37, fuVther comprising 
administrating an additional neurotrophic factor. 

46. The method of claim 45, wherein the additional 
neurotrophic factor is selected from th^ group 
consisting of neurotrophic growth factoA, brain derived 
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:owth factor, glial derived growth factor, cilial 
neurotrophic factor, insulin growth factor and active 
trurfcated derivatives thereof, acidic fibroblast growth 
factor, basic fibroblast growth factor, platelet-derived 
growth\ factors , neurot ropin-3 , and neurotropin-4/5. 

47\ A method of stimulating growth of damaged 
peripheral nerves, comprising: 

administering to damaged peripheral nerves an 
effective Amount of a compound to stimulate or promote 
growth of toe damaged peripheral nerves, wherein the 
compound is of the formula: 



where 



each X independ 



R? 



D 

R 




is selected 
cyano, nitr 
and C ± -C 4 
is a dire. 



— R 

S, or NR 2 ; 
roup consisting of 
, C^-C^ alkyl, hydroxy, 



i-C 8 alkyl or alkenyl; 



is hydrc^en, or an y^licyclic or aromatic, 
)A~ or tricyclic, carbo- or 



mono- , 

heterocyclic ring, 
wherein R is optional/y Substituted with one 
substituent selected/ f romYthe group consisting of 
hydrogen, halo, hydToxyl, nitro, t rif luoromethyl , 
C x -C 6 straight or^branched chain alkyl, C 2 -C 6 
straight or branched chain alkenyl, C 1 -C 4 alkoxy, C 2 - 



x v\ 



C 4 alkenyloxy, phenyl, phenoxy\ benzyloxy, and 

amino; \^ 
or a pharmaceut ically acceptable salt, ester, or solvate 
thereof. \ 

48. The method of claim _4 7 , wherein the compound 



4 
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15 



i\ non-immunosuppressive . 

49. The method of claim 47, further comprising 
administrating an additional neurotrophic factor. 

The method of claim -4 9, wherein the additional 
neurotrophic factor is selected from the group 
consisting of neurotrophic growth factor, brain derived 
growth faVtor, glial derived growth factor, cilial 
neurotrophic factor, insulin growth factor and active 
truncated derivatives thereof, acidic fibroblast growth 
factor, basics fibroblast growth factor, platelet-derived 
growth factors\ neurotropin-3 , and neurotropin-4 /5 , 

51. A method for promoting neuronal regeneration 
and growth in animals, comprising: 

administering t\ an animal an effective amount of a 
compound to promote\ ne^ron^d regeneration, wherein the 
compound is of the riprrru: 



'N' 



.X 



20 



25 



30 



X 



no- 



where 



each X independently iss O, 



(Jo 



or NR 



2 ' 



is selefcted from tr^e/group consisting of 



cyan<g^ nitro, hydrogen, Ci-C 4 alkyl, hydroxy, 
and C!-C 4 alkoxy; 
D is a direct bond/or C^Y-Cg alkyl or alkenyl; 
R is hydrogen, or/ an aliqyclic or aromatic, 
mono-, bi- or Aricyclic\ carbo- or 
heterocyclic ring; 
wherein R is optionally substituted with one 
substituent selected from the gnoup consisting of 
hydrogen, halo, hydroxyl, nitro, Vtrif luoromethyl , 
C l -C € straight or branched chain alkyl, C 2 -C 6 
straight or branched chain alkenyl\ C^-C^ alkoxy, C 2 - 
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4 alkenyloxy, phenyl, phenoxy, benzyloxy, and 
aXnino; 

or a phVrmaceutically acceptable salt, ester, or solvate 
thereof . 

52. \The method of claim 51, wherein the compound 
is non-immunosuppressive . 

53. The method of claim 51, further comprising 
administrating an additional neurotrophic factor. 

54. The\method of claim „J53, wherein the additional 
neurotrophic fActor is selected from the group 
consisting of neurotrophic growth factor, brain derived 
growth factor, glial derived growth factor, cilial 
neurotrophic facto^ \ insulin growth factor and active 
truncated der ivat i Aes\ th^ceof^ x acidic fibroblast growth 

growth factor, platelet-derived 
in-3, and neurotropin-4 /5 . 
venting neurodegeneration in 



factor, basic fibroDj_a 
growth factors, neurc\t 

55. A method foWp 
an animal, comprising; 

administering £0 a 



anYmal an effective amount of a 



compound to preven£/neur&deg\ne/ation, wherein the 
compound is of the/f ormuL 



■R 



where 



each X independently is 0,\S, or NR 2 ; 



D 
R 



is selected from the gxoup consisting of 
cyano, nitro, hydrogen , \C!-C 4 alkyl, hydroxy, 
and C 1 -C 4 alkoxy; 

is a direct bond or C x -C 8 blkyl or alkenyl; 
is hydrogen, or an alicycluc or aromatic, 
mono-, bi- or tricyclic, ca\rbo- or 
heterocyclic ring; 
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(herein R is optionally substituted with one 
supstituent selected from the group consisting of 
hydrogen, halo, hydroxyl, nitro, trif luoromethyl , 
C 1 -C 6 \straight or branched chain alkyl, C 2 -C 6 
straight or branched chain alkenyl, C^-C^ alkoxy, C 2 - 
C 4 alkeoyloxy, phenyl, phenoxy, benzyloxy, and 
amino ; 

or a pharmaceut\cally acceptable salt, ester, or solvate 
thereof . 

56. The metlVpd of claim __55 , wherein the 
neurodegenerat ion Alzheimer ' s Disease. 

57. The methodVyf claiipt 55V wherein the 
neurodegenerat ion is E\pir\in$on' s \Disease, 

58. The method of\ c]Mim,J55 ,1 wherein the 
neurodegeneration is amy\t/rc\phic (lateral sclerosis 



59. The method of 
neurodegeneration is Hu 

60. The method o 
is non-immuno suppress 

61. The method 
administrating an a 

62. The meth 
neurotrophic factor is selec 



in\ 5 5 , 



to! 



wherein the 
Disease . 

wherein the compound 



claim 



further comprising 
neurotrophic factor . 
claim /61 ,\ wherein the additional 
>d frWi the group 



consisting of neurotrophic growth fkctor, brain derived 
growth factor, glial derived! growth factor, cilial 
neurotrophic factor, insulin growth factor and active 
truncated derivatives thereof, acidic fibroblast growth 
factor, basic fibroblast growth factor , \plat elet-derived 
growth factors, neurot ropin-3 , and neuro\ropin-4 /5 . 




